Objective: A satellite potential is a late component of the motor unit action potential (MUAP) that occurs both in pathologic and normal muscle. We investigated the physiological mechanisms responsible for satellite potentials in normal muscle by relating the latencies of MUAP features to the timing of the underlying electrical events.
Introduction
Satellite potentials (or late-latency components) are a recognized phenomenon in motor unit action potential (MUAP) analysis (Sta Êlberg et al., 1986 (Sta Êlberg et al., , 1996 Daube, 1991) . The most commonly accepted de®nition for the satellite potential is that it is a late spike, usually an action potential (AP) from a single muscle ®ber, distinct from the main spike but time-locked to it (Sta Êlberg et al., 1986 ). In some rare instances, time-locked potentials have been reported to appear before the main spike (Lang and Partanen, 1976; Sta Êlberg et al., 1986; Finsterer and Mamoli, 1997) . Satellite potentials are most commonly seen in some neuropathies and myopathies (Borenstein and Desmedt, 1975, 1980; Lang and Partanen, 1976; Uncini et al., 1990; Cruz-Martinez and Lopez-Terradas, 1992; Finsterer and Mamoli, 1997; Rowinska-Marcinska et al., 1997) . Satellite potentials are also occasionally seen in healthy muscles (Buchthal and Rosenfalck, 1973; Borenstein and Desmedt, 1975; Lang and Partanen, 1976; Finsterer and Mamoli, 1997) .
All of the previously proposed explanations for the occurrence of satellite potentials involve pathological mechanisms leading to an increased AP propagation time along regenerating axons and their branches and/or along atrophic muscle ®bers. This is based on the existence in pathological muscle of extremely long and/or slender (possibly unmyelinated) collateral axon sprouts; aberrant endplate positions because of collateral reinnervation; immature endplates with slow neuromuscular transmission; and small diameter muscle ®bers resulting from atrophy, fragmentation after focal necrosis, or regeneration. However, while satellite potentials may be caused by one or more of these mechanisms in cases of neuromuscular disorders, it is not clear that such mechanisms are necessarily responsible for the satellite potentials in normal muscles.
This paper presents a detailed analysis of the waveforms of several MUAPs with satellite potentials from normal muscles of healthy subjects. The analysis is based on the results from previous simulation and experimental studies (Dimitrova, 1974; Sta Êlberg et al., 1986 Sta Êlberg et al., , 1996 Dimitrova et al., 1991; Gootzen et al., 1991; Lateva et al., 1993 Lateva et al., , 1996  Clinical Neurophysiology 110 (1999) 1625±1633
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